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Controversies

Systemic Route/Topical Effect?
F Mechanisms?
Systemic F Supplements?
Optimally F Water to Make Infant Formula?
EPA Reducing the Level of F in Drinking Water?
Age to Start Brushing Teeth with F Toothpaste?
Topical F

Who should get it?

How much?
Prophy before F?

Fluoride incorporated throughout unerupted
tooth development (pure systemic)

Fully developed, but unerupted tooth bathed in
fluoride for months before eruption (topical)

Fluoride released into salivary and crevicular
fluids to affect erupted teeth (topical)




Systemic vs. Topical Fluoride Rich Zone
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Source: Berg JH, Slayton RL. 2009. Early Childhood Oral Health. Ames IA: Wiley Blackwell

Controversies

Systemic Route/Topical Effect?
F Mechanisms?
Systemic F Supplements?
Optimally F Water to Make Infant Formula? Remineralizes affected enamel
EPA Reducing the Level of F in Drinking Water? Fluoride reservoirs in enamel (CaF, and
Age to Start Brushing Teeth with F Toothpaste? quo_ndateo! hydroxyapatite) liberated

. during carious attack
Topical F

Who should get it? Antimicrobial effect
How much?

Prophy before F?

Fluoride Mechanism

Reduces solubility of HAP




Remineralization — White Spot
Lesion with Intact Surface

F is a “catalyst” for
remineralization

Fluoride’s Effect on Cell Metabolism
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Fluoride Effect on Cell Metabolism
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Silver Diamine Fluoride

Active ingredient Purposes
Stannous fluoride 0. 454% Anticavity, antigingivitis,
(0.16% w fiuoride ion) antisensitivity toothpaste

Uses  « aidsinthe prevention of cavities

* helps prevent gingivitis

* helps interfere with the harmful effects of plaque
associated with gingivitis

* helps control plaque bacteria that contribute to the
development of gingivitis

* builds increasing protection against painful sensitivity of
the teeth to cold, heat, acids, Sweets or contact

e




Controversies Original Systemic Fluoride

. . Regimen
?
Systemic Route/Topical Effect? 19505-1979

F Mechanisms?
Systemic F Supplements?
Optimally F Water to Make Infant Formula? Age <0.3 ppm
EPA Reducing the Level of F in Drinking Water?
Age to Start Brushing Teeth with F Toothpaste?
Topical F

Who should get it?

How much?

Prophy before F?

Birth — 3 yrs 0.5mgF

3-6yrs 1.0mg F

Fluoride Dosage Relative to Age and
Fluoride Content of Water
(1994 — present)

Effects of Fluoride Supplementation on
Permanent Teeth

Mean DFS | Very Mild Mild Moderate Age <0.3ppm |0.3-0.6 ppm
Score Fluorosis | Fluorosis | Fluorosis

Fluoride 157 34.0 18.0 14.0 6mo-3yrs [0.25mgF 0.0mg F
Supplement

No Fluoride 793 3.2 11 3-6yrs 0.50 mg F 0.25mg F
Supplement

F Water 3.16 . 8.7 . 6-16yrs [1.0mgF 0.50 mg F

Source: Aasenden R, Peebles TC. 1974. Effects of fluoride supplementation from birth on human Only for children at caries risk, CDC, 2001
i and 1t teeth. Archives of Oral Biology 19(4):321-326




Issues with Fluoride Supplements Controversies

Systemic Route/Topical Effect?
Prescribers do not: .
" Test water supplies for fluoride F Mechanisms?

® Consider the caries risk status i 2
= Weigh risks vs benefits Systemic F Supplements?

Confusion exists on how to prescribe supplements for Optimally F Water to Make Infant Formula?

time spent away from home _ EPA Reducing the Level of F in Drinking Water?
E\ljglrsos's perhaps due to spikes in the plasma fluoride Age to Start Brushing Teeth with F Toothpaste?

Poor compliance with administration; parents of high Topical F
risk children are less likely to comply Who should get it?

How much?
Prophy before F?

Fluoride Content in Formula, 1978 Infant Formula Issues

Fluoride Content with Powdered Formula Reconstituted with Fluoridated Water
Formula Fluoride Content | Addition of Equal Parts of
Water (1 ppm F)

Enfamil, ready to feed 0.2
Enfamil, concentrate <01 052 Optimal fluoride dose = 0.05 mg/kg

Sililac, ready to feed 0.86 Case study: 1-year-old child, weighing 10 kg, consumes 32 ounces (1
Similac, concentrate 0.13 liter) of powdered formula/day that is reconstituted with optimally
fluoridated water — 1.0 ppm F.

Isomil, concentrate <0.1

SMA , concentrate 0.17 Ingestion of 1 liter of formula at 1 ppm F = 1 mg of fluoride/day

SMasiconcentiate Wiy 1 mg F per day/10 kg body weight = 0.1 mg/kg

Cows milk <0.1

Human breast milk <0.1

Source: Tinanoff N, Mueller B. 1978. Fluoride content in milk and formula for infants. Journal of Dentistry
for Children 45:53-55




Risk of Experiencing Fluorosis
Use of Infant Formula vs. Breast or Cow’s Milk

OR  (95% 1)

Wialton and Messer 1981
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Source: Hujoel PP, Zina LG, Moimaz SAS, Joana Cunha-Cruz J. 2009. Infant formula and enamel
fluorosis: a systemic review. Journal of the American Dental Association 140:841- 854.
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Risk of Experiencing Fluorosis
Use of Infant Formula vs. Breast or Cow’s Milk

Osuji and Colleagues,’? 1988 3.53 (144-8.65)

Pendrys and Katz,** 1989 A0S {006320)
Riordan,’' 1993

Clark and Colleagues,’ 1994

1.81 (1.09-3.01)
1.80 (1.10-2.95)
Pendrys and Colleagues,”® 1994 CUB ey
Pendrys and Colleagues,*! 1996 052:(0390.97),

Pendrys and Katz,? 1998 1.78 (0.77-4.15)

Villa and Colleagues,* 1998 i

Brothwell and Limeback,** 1999 s 22

Rwenyonyi and Colleagues,*® 1999 2=V8:(180:3.30)

Source: Hujoel PP, Zina LG, Moimaz SAS, Joana Cunha-Cruz J. 2009. Infant formula and enamel
fluorosis: a systemic review._Journal of the American Dental Association 140:841- 854.

Prevalence of Enamel Fluorosis
by Age and Severity of Fluorosis
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Source: United States National Health and Nutrition Examination Survey, 1999-2002




Mild-Moderate Fluorosis

HHS and EPA announce new scientific
assessments and actions on fluoride

= HHS’ recommendation of 0.7 milligrams of
fluoride per liter of water replaces the current

recommended range of 0.7 to 1.2 milligrams.

Department of Health and Human Services.
Public Health Reports 2015;130:1-14

CDC’s Recommendation

Parent who are concerned about the effect that mixing their
infant’s formula with fluoridated water may have in developing
enamel fluorosis can lessen this exposure by mixing formula

with low fluoride water.

Cdc.gov/fluoridation/safety/infant_formula.htm Accessed Aug. 20, 2009.

Infant Formula Issues

Powdered Formula Reconstituted with Fluoridated Water

Optimal fluoride dose = 0.05 mg/kg

Case study: 1-year-old child, weighing 10 kg, consumes 32 ounces (1
liter) of powdered formula/day that is reconstituted with optimally
fluoridated water — 1.0 (0.7) ppm F.

Ingestion of 1 liter of formula at 1 (0.7) ppm F = 1 (0.7) mg of fluoride/day

1 (0.7) mg F per day/10 kg body weight = 0.1 (0.07) mg/kg




Controversies

Systemic Route/Topical Effect?
F Mechanisms?
Systemic F Supplements?
Optimally F Water to Make Infant Formula?
EPA Reducing the Level of F in Drinking Water?
Age to Start Brushing Teeth with F Toothpaste?
Topical F

Who should get it?

How much?
Prophy before F?

Controversies

Systemic Route/Topical Effect?
F Mechanisms?
Systemic F Supplements?
Optimally F Water to Make Infant Formula?
EPA Reducing the Level of F in Drinking Water?
Age to Start Brushing Teeth with F Toothpaste?
Topical F

Who should get it?

How much?
Prophy before F?

Fluoridated Toothpaste Doses for
Preschoolers

o

“Smear’— under 2(3) yrs.

“Pea-sized”™- 2(3)-5 yrs.

NOTE: JADA Feb. 2014 -- “smear” should be continued until age 3

Topical Fluoride

Risk
Category

> 6 Years

6-18 Years

18+ Years

Low

None

None

None

Moderate

Varnish or
foam at 6
month intervals

Varnish or gel
at 6 month
intervals

Varnish or gel at 6
month intervals

High

Varnish or
foam at 3 or 6
month intervals

Varnish or gel
at 3 or 6 month
intervals

Varnish or gel at 3 or
6 month intervals

Source: Hunter et al. 2006. Professionally applied topical fluoride: evidence-based clinical
recommendations. JADA 137:1151-1159.




Professional Fluoride Treatment

Either 1.23% APF, 2% NaF or 2.3% F varnish
Four minute application time

Not to eat or drink for 30 minutes

Minimum amount of fluoride and saliva ejector

No need to precede with pumice prophy

Meta-analysis of 2.26% fluoride varnish on

permanent teeth [DMFS]

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI

Koch 6%  -0.82[1.19,-0.44] 1975

Modeer 25 31 87 37 39 107 107%  -0.34[0.62,-0.08) 1984 —_—
Clark 243 300 246 311 354 234 137%  -0.20(0.38,-0.03] 1935 —
Tewari 0554 458 311 2163 442 307 142%  -037[0.53,-0.21] 1990 -
Bravo 148 1.53 98 258 1.89 116 11.0%  -0.63(0.01,-0.36] 1997 i
Skald 079 1.67 190 185 289 181 129%  -0.45[0.60,-0.24] 2005 -
Tagliaferra 033 1.04 91 057 139 86 10.5% -0.20[0.48,0.10] 2011

Armurda 503 461 67 981 666 43 7% -0.85[1.26,-0.44] 2011

Milsam 066 073 094 063 066 95 10.7% 0.04[0.24,0.33] 2011

Total (35% CI) 1234 1230 100.0%  -0.40[-0.55,-0.24] <
A -08 0 08

Heterageneity. Tau?= 0.04; Chi*= 27 44, df= 8 (P = 0.0006), F=T1%
Test for overall effect Z=4.95 (P = 0.00001)

The panel concluded with moderate certainty that there is a small benefit of 2.26%
fluoride varnish application at least twice per year for caries prevention in the

permanent teeth among children aged 5 to 15 years.

1

Favors experimental  Favors control

Meta-analysis of 2.26% fluoride varnish

on primary teeth [d(e/m)fs]

Experimental Control Std. Mean Difference Std. Mean Difference

Test for overall effect 7= 2.82 (P = 0.005)

The panel concluded with moderate certainty that there is a small benefit of
2.26% fluoride varnish application at least twice per year for caries prevention

in the primary teeth among children aged 6 months to 8 years.

Meta-analysis of 1.23% APF gel applied on permanent
teeth by frequency of application

Fluoride gel Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Study or Subgroup  Mean _ SD Tofal Mean Total Weight IV, Random, 95% CI IV, Random, 95% CI
Halm AK 21 275 112 374 462 113 11E6% -043[063,-017] 1878 E—

Gradzka 6.35 498 148 671 S22 100 121% -0.07 F0.32,0018) 1982 i

Clark 149 236 245 208 282 234 170% -0.22 [0.40,-0.04] 10885 ]
Altio-Gald 3.05 425 59 405 44 83 B5% -0.23F0.56, 0.11] 2001 A
Weintraub o721 a7 17 31 100 103% -0.37 [0.66,-0.08] 2005 —

Hardman 1.52 232 334 149 232 330 19.2% 0.01 014,017 2007 T
Lawrence " 31 B3Z 1348 31 328 212% -008 021, 0.06] 2008 ™

Total (95% CI) 1817 1288 100.0% -0.17 [-0.28, -0.05] >
Heterogeneity Tau®= 0.01; Chi*=13.06, df=6 (P = 0.04) F= 54%

1 s 05 1
Favors experimental Favors control

2.1.1 3-month application
Trubrnan 1973 274 313 145 431 412 166 91%  -0.40[062,-0.17]

subtotal (95% C1) 145 166 9.1%  0.40[062,-0.17] -
Heterogeneity Not applicable

Testfor overall effiect 7= 3.46 (P = 0.0005)

2.1.2 6.month application
Mainwaring 1978 71 562 315 8237 662 316 -01910.35,-0.03]
Cobb 1980 528 708 115 815 768 78 -0.39-0.68,-0.10]
Hagan 1985 308 385 108 44 386 103 034 [0.61,-0.07]
Oliver 1992 294 309 224 324 313 207 010029, 0.09]
Jiang and Tai 2005 038 069 200 05 087 22 -0.15[0.34, 0.04]
subtotal (95% C1) 962 925 0.20 [0.29,-0.10]
Heterogensity Tawe= 0.00; Chi*= 4.09, df= 4 (P=0.39; F= 2%

Testfor overall efiect 7= 419 (P < 0.0001)

2.1.312-month application
Cons 1970 314 383 278 382 511 3N -0.15 (031, 0.01]
Hotowiz 195819891971 B51 675 182 861 785 170 -0.28[-0.50,-0.07]
Szwejda 1971 207 243 148 215 272 170 -0.030.25,0.19]
subtotal (95% C1) 608 651 0.16[0.29,-0.03]
Heterogensity Tawe= 0.00; Chi*= 263, df=2 (P = 0.27); F= 24%

Testfor overall efiect 7=2.41 (P = 0.02)

2.1.4 24-month application (one application)

Bryan 1960 1970 456 45 103 736 476 106 056 (086,030 ———
Ingraharn 1970 184 224 55 213 27 62 051 (088,045 ———
Subtotal (95% Cl) 159 168 056 [-0.78, -0.34] -
Heterogeneity: Tau= 0.00; Chi*= 0.08, df=1 (P=0.78); F= 0%

Test for overall efiect Z= 4.93 (P < 0.00001)

Total (95% CI) 1874 1910 100.0%  -0.25[0.34,-0.16] L 4
Heterogeneity: Tau= 0.01; Chi*= 10.43, df= 10 (P = 0.04); F= 49%
Test for overall efiect Z= 5.35 (P < 0.00001)

Testior subgroup difroncos: Chiz= 1214, 4= 3 (P = 0 007) P=75.3%

O s 05
Favours fluoride gel Favours control
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Professional Fluoride Treatment

Either 1.23% APF, 2% NaF or 2.3% F varnish

Four minute application time

Not to eat or drink for 30 minutes
Minimum amount of fluoride and saliva ejector

No need to precede with pumice prophy

Professional Fluoride Treatment

Either 1.23% APF, 2% NaF or 2.3% F varnish
Four minute application time
Not to eat or drink for 30 minutes

Minimum amount of fluoride and saliva ejector

No need to precede with pumice prophy

Professional Fluoride Treatment

Either 1.23% APF, 2% NaF or 2.3% F varnish
Four minute application time

Not to eat or drink for 30 minutes

Minimum amount of fluoride and saliva ejector

No need to precede with pumice prophy

Fluoride Dose Using Trays

Small tray with 5 ml fluoride

| N

Large tray with 10 ml fluoride




Fluoride Foam and Tray with
Fluoride Foam

\

=

Density = 1/10 that of gels

Professional Fluoride Treatment

Either 1.23% APF or 2% NaF
Four minute application time
Not to eat or drink for 30 minutes

Minimum amount of fluoride and saliva ejector

No need to precede with pumice prophy

Fluoride Varnish

. ATREERL

i,m Duraflor” 2\

CavityShield™
5% Sodium ioride Varnish

Enamel Fluoride Levels After Abrasion

LINGUAL
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Enamel Fluoride Levels after Prophy

Fluoride Concentration in parts per m

Prophy

Treatment

o Prophy-
Fluoride

Fluoride

Source: Tinanoff, et al., 1974. Effect of a Pumice Prophylaxis on Fluoride Uptake in Tooth Prophylaxis on

Fluoride Uptake in Tooth Enamel.

88:384-389

Fluoride Protocol for Children

0-2 years

3-5 years

>6 years

Moderate Risk
parent engaged

Moderate Risk

parent not engaged

High Risk
parent engaged

High Risk

parent not engaged

~Twice daily brushing with F
toothpaste

~Fluoride supplements*

- Prof. topical F every 6 mo.

~Twice daily brushing with F
toothpaste
~Prof. topical F every 6 mo.

~Twice daily brushing with F
paste.

~Fluoride supplements*

~Prof. topical F every 3 mo.

~Twice daily brushing with F

—Prof. topical F every 3 mo.

* Need to consider fluoride levels in drinking water
** One needs to carefully weigh the risk/benefits (risk of fluorosis versus the value of caries reduction)

~Twice daily brushing with F
toothpaste
--Fluoride

~Twice uany brushing with F
thpaste:

~Fluoride

~Prof. topical F every 6 mo.

~Twice daily brushing with F
toothpaste
~Prof. topical F every 6 mo.

~Brushing with high potency F
gel (with caution) **
~Fluoride supplements*
~Prof. topical F every 3 mo.

~Brushing with high potency F
gel (with caution) **
~Prof. topical F every 3 mo.

~Prof. topical F every 6 mo,

~Twiice daily brushing with F

~Prof. topical F every 6 mo.

~Brushing with high potency F
gel

~Fluoride supplements*
~Prof. topical F every 3 mo.

~Brushing with high potency F
el

~Prof. topical F every 3 mo.

Meta-analysis of 1.23% prophylaxis prior to topical
fluoride application

2RCT and 1 CCT 0.00 [-0.11, 0.11]
0.03 [-0.39, 0.46]

The panel to conclude with moderate certainty that there is no benefit from using prophylaxis paste
containing fluoride applied for 4 minutes twice per year for caries prevention in the permanent teeth of 8-16
year olds.
The panel to conclude with low certainty that there is no benefit from using prophylaxis paste containing
fluoride applied for 4 minutes twice per year for caries prevention in the primary teeth of 3-5 year olds.
(NOTE - “low certainty” will produce a recommendation of “expert opinion” rather than a data driven
recommendation)

Effect of 0.5% Fluoride Pastes and Gels on
Caries Prevalence or Increment
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Summary Summary

The way the product is Converting to ion or compound Major fluoride mechanisms include remineralization and antimicrobial.
e Primarily topical affect.
Dietary supplements are effective in reducing dental caries and should be
Professional strength considered for children at caries risk who drink fluoride-deficient (<0.6
1.23%F 2.7% NaF ppm) water. Problems with prescriptions and compliance.
2% NaF 0.9% F
10% SnF, 2.5%F Fluoridated toothpaste is effective in reducing dental caries in children.
NaF varnish 50 mg NaF/ml 2.26%F New recommendations is “smear” under 3; “pea-size” 3-6
Silver diamine F 38% 5%F
Professionally-applied topical fluoride treatments as 5% NaF varnish or
1.23% F gel preparations are efficacious in reducing caries in children at
caries risk.

Tray or Brush-on
Prevident 0.5% F 1.1% NaF
Gel Kam 0.4% SnF, 0.1%F

Weekly Rinses 0.2% NaF 0.09% F . . .
0.2% sodium fluoride mouthrinse and 1.1% NaF brush-on pastes also are

RalVRINSES DESHNEL QeI effective in reducing dental caries in children.
Dentifrices 1,000 ppm F 0.1% F




